Nurses' work is known to be stressful, and many nurses work shifts. Both stress and shift work are factors that can influence how and what nurses eat and may increase nurses' risk for weight gain and obesity. This literature review summarizes the evidence regarding the prevalence of obesity and overweight among nurses who work shifts and examine associations between stress and the eating behaviors of these nurses. The conclusion provides some implications for occupational health nurses who promote wellness for their employees.
Associations Between Obesity and Stress and Shift Work Among Nurses
by Julia Buss, RN, MS T he work site is a physical environment that can cause stress for workers (Centers for Disease Control and Prevention [CDC], 2012) . Stress can result from high job demand, low job control (defined as job strain), effort-reward imbalance, job characteristics, a lack of social support at work, and individuals' coping ability (Reineholm, Gustavsson, & Ekberg, 2011) . The experience of stress can promote consumption of sweet foods (Epel, Lapidus, McEwen, & Brownell, 2001) . Moreover, work-related stress has been associated with increased snacking on high-sugar and high-fat foods (O'Connor, Jones, Conner, McMillan, & Ferguson, 2008) . Energy-dense foods may act biologically to dampen the stress response among highly stressed individuals, further contributing to the drive to eat such foods (Tomiyama, Dallman, & Epel, 2011) . Nursing is recognized as a stressful job, and shift work is a job characteristic adding to work site stress for nurses (McVicar, 2003) .
Shift work is associated with unhealthy eating behaviors (Heath et al., 2012; Lowden, Moreno, Holmback, Lennernas, & Tucker, 2010) . One mechanism by which shift work may affect eating behaviors is that shift work can adversely affect sleep quality (Akerstedt, 2003; Lee, 1992; Shao, Chou, Yeh, & Tzeng, 2010) . Work schedules and demands have been found to negatively impact nurses' sleep (Geiger-Brown, Trinkoff, & Rogers, 2011) . Poor sleep quality can increase appetite (Spiegel, Tasali, Penev, & Van Cauter, 2004) and the risk for obesity (Gangwisch, Malaspina, Boden-Albala, & Heymsfield, 2005; Patel, Malhotra, White, Gottlieb, & Hu, 2006) . In an experimental study of simulated shift work and restricted sleep, researchers found that sleep-restricted shift workers were more likely to snack and to choose sweet snacks than were participants who slept more (Heath et al., 2012) .
Therefore, it is possible that stress and shift work are both factors influencing nurses' eating behaviors, particularly their eating energy-dense, sweet foods. This is of concern because added sugar found in such foods is known to provide calories without nutritional value. The overconsumption of sugar and sugar-sweetened bever-ages can add extra calories to the diet, increasing the risk of gaining weight and becoming obese (Johnson et al., 2009) . Additionally, evidence suggests that the intake of sugar may be more harmful than merely providing extra empty calories. Some research is showing that excess sugar intake dysregulates appetite control and causes high blood pressure, dyslipidemia, insulin resistance, and non-alcoholic steatohepatitis (Lustig, Schmidt, & Brindis, 2012) . In addition to these health risks from overconsumption of sugar, obesity results in increased risk of type 2 diabetes, cardiovascular disease, hyperlipidemia, hypertension, some cancers, and osteoarthritis (Must et al., 1999) . Furthermore, overweight and obesity among workers adds costs for employers and affects worker productivity (Burton, Chen, Schultz, & Edington, 1998; Ricci & Chee, 2005) .
Obesity is a condition characterized by an excess of adipose tissue, measured by a body mass index (BMI) greater than 30 kg/m²; about one third of the U.S. population is obese (Flegal, Carroll, Ogden, & Curtin, 2010) . According to the CDC (2011), the environment, genes, biology, and individual behaviors may all contribute to causing obesity. These causes are often interconnected; for instance, individual behaviors are not independent of environmental influences (Bronfenbrenner, 1979) . If shift work and work stress are indeed drivers of unhealthy eating behaviors among nurses, then work site and work schedule changes to reduce the impact of these factors could promote a healthier nursing work force.
LiTERATURE REviEW

Literature Search Strategy
A search of MEDLINE, CINAHL, and PsycINFO electronic databases was conducted for publications related to this topic. Only abstracts published in English in peer-reviewed journals were considered; review articles were excluded. The initial search of PubMed included the key words "stress," "shift work," "nursing staff," "eating behaviors," and "obesity." From this search, MeSH terms were identified: "stress, psychological," "work schedule tolerance," "appetite regulation," "feeding behaviors," "obesity," "nursing staff, hospital," and "sleep disorders, circadian rhythm." These MeSH terms were used to search PubMed; a total of 394 abstracts were identified. Searches of the CINAHL and PsycINFO databases using the same terms produced five and two abstracts, respectively. The reference lists of relevant studies from these searches produced four additional abstracts. The criteria for inclusion were abstracts of research studies that included nurses as the unit of analysis and with the measurement of the dependent variables including at least one of the following: stress, sleep, shift work, eating behaviors, or weight. The term nurse was inclusive of all licensures, registered nurses, enrolled and vocational nurses, student nurses, nurses' aides, and use of the general term nurse; studies were not required to specify the nurses' level of education. From a total of 405 abstracts, 12 studies met the criteria to be included in this review. Studies were included from Australia, Finland, Hong Kong, the United Kingdom, the United States, and Sweden. The major themes identified were descriptions of overweight and obesity, eating behaviors and diet, stress, and shift work. The Table summarizing the studies included in the review is available as supplemental material in the PDF version of this article.
Overweight and Obesity
To determine whether nurses were at risk for obesityrelated health issues, it was first necessary to identify the prevalence of overweight and obesity. BMI was included as an outcome variable in 11 of 12 studies included in this review. Results showed that the prevalence of overweight and obesity varied according to country of origin of the study, race and ethnicity, and the age of nurse participants. In the United States, studies reported a range of overweight from 30% to 53%, and of obesity from 23% to as high as 61.4% (Miller, Alpert, & Cross, 2008; Tucker, Harris, Pipe, & Stevens, 2010; Vieweg et al., 2005; Zapka, Lemon, Magner, & Hale, 2009) .
The geographic area of study impacted prevalence findings. In a sample of nurses from five states, 53% of the nurses were overweight and 23% were obese . A sample of nurses from Illinois and North Carolina combined overweight and obese into one category, with 55% of nurses included (Han, Trinkoff, Storr, & Geiger-Brown, 2011) . In a sample of nurses from Massachusetts, 34% of 194 nurses were overweight and 28% were obese (Zapka et al., 2009 ). However, despite possible regional differences, these studies showed rates of overweight among nurses (between 30% and 53%) similar to and sometimes even higher than the age-adjusted rate among the general population, which is 33.1% (Flegal, Carroll, Kit, & Ogden, 2012) . However, 4 of 11 studies reported nurses' obesity to be 28% or less, which is lower than the national prevalence (Han et al., 2011; Miller et al., 2008; Tucker et al., 2010; Zapka et al., 2009) .
Race may also account for differences in prevalence rates. For example, a descriptive study of female nurses' weight in a long-term psychiatric care institution in the southern United States reported 61.4% of the 50 participants to be obese (Vieweg et al., 2005) . This is much higher prevalence than the national average of 35.8% (Flegal et al., 2012) . In this study, 88% of the participants were African American women, a group that also has a higher prevalence of obesity than the U.S. population, where 49.6% of non-Hispanic Black women are obese (Flegal et al., 2010) .
The evidence from this review suggests that BMI varies widely among nurses by work specialty and geographic region, and differences exist between racial and ethnic groups. It seems likely that weight disparities among groups of nurses reflect weight disparities found in the general population.
An analysis of baseline data from the Nurses' Health Study collected in 1992 reported a mean BMI of 26.0 kg/ m 2 , which is just inside the overweight category (Cheng, Kawachi, Coakley, Schwartz, & Colditz, 2000) . In 1991, the mean national population BMI was 26.3 kg/m 2 ; the current mean population BMI in the United States is 28.7 kg/m 2 (Flegal et al., 2012; Kuczmarski, Flegal, Campbell, & Johnson, 1994) . As the average weight of the American public has changed during the past 20 years, data collected more than 5 years ago are no longer likely to be representative of current trends or prevalence.
Eating Behaviors and Diet
Eating behaviors are complex and the result of such factors as dietary habits and preferences, response to hunger, individuals' and societal norms, the food environment, and time available to eat (Drewnowski, 1997) . The Dutch Eating Behavior Questionnaire (DEBQ) measures a cluster of behavioral responses that may adversely affect eating, such as emotional eating (i.e., eating in response to negative emotion), externally induced eating (i.e., eating in response to the presence of food), and attempts to refrain from eating due to worries about weight ( van Strien, Frijters, Bergers, & Defares, 1986) . In 2010, researchers in Hong Kong used this validated measure and found that at least 60% of nurses had abnormal eating behaviors in each of the three categories previously mentioned (Wong, Wong, Wong, & Lee, 2010) . In 2005, Swedish researchers examined nurses' behavioral responses to work factors with a qualitative methodological approach called Critical Incident Technique (Persson & Martensson, 2006) . They described situations related to work that influenced nurses' eating behaviors and found that nurses' colleagues' behaviors influenced nurses' behaviors. For example, nurses reported their food choices were influenced by what others ate at work, and that they were unable to say no when colleagues brought food to share at work.
Six additional cross-sectional studies examined diet by the types or amounts of food eaten by nurses. In these studies, various questions or questionnaires were used to determine diet quality and types of food eaten, but researchers reported validity for only two of the tools or instruments used. Conflicting results were found about the quality of nurses' diets. Two of these six cross-sectional studies reported an overall healthy dietary intake among the participants. In 2011, an Australian study used a validated tool, the Australian Recommended Food Score, and found 61.5% of the 2,612 female participants had a healthy diet (Zhao, Bogossian, Song, & Turner, 2011 ). Yet, no details were given of the definition of healthy diet according to the measurement tool. In a descriptive study of nurses' weight and knowledge about obesity and health risks, researchers found that 40% of nurses who recognized that they were overweight reported eating a healthy diet (Miller et al., 2008) . Again, without a definition of healthy diet, it is difficult to draw conclusions from this finding. The researchers did not report using a validated measure, nor did they provide any other details as to how they collected dietary intake data.
The four remaining cross-sectional studies reported unhealthy dietary intake, using a variety of measurement approaches. In the United Kingdom, a study of female student nurses found that 53.9% of them ate foods high in fat and sugar at least once per day, and that 76.8% were not consuming recommended servings of fruits and vegetables daily (Blake, Malik, Mo, & Pisano, 2011) . How-ever, the mean age of these students was 24.78 years; it is not necessarily meaningful to compare the behaviors of young student nurses in the United Kingdom to those of older populations in other countries. In the United States, a study reported that 62% of nurses (92% of whom were female) were eating fast food meals or snacks two or more times per week . The definition of fast food meals or snacks is unclear, and participants' responses may have varied according to their subjective interpretation of this question. A survey of 194 nurses (92.6% female) used Block Screeners, widely used dietary assessment tools, to measure diet (Zapka et al., 2009) . In this study, the researchers found that, on average, nurses ate four servings of fruits and vegetables daily, less than the government guidelines; and the calories from fat in nurses' diet was 34.0%, higher than government guidelines (U.S. Department of Health and Human Services, 2010). In a study of shift workers, including nurses, in a New York hospital, the researchers asked participants about meal and snack frequency, but did not measure any details regarding types of food eaten (Geliebter, Gluck, Tanowitz, Aronoff, & Zammit, 2000) .
In summary, these studies do not provide conclusive results regarding nurses' eating behaviors, the types of food that nurses eat while at work, or the typical food environment that nurses experience while at work. When diet was assessed, it was usually without a validated measurement tool, and the questions asked varied in degrees of detail about diet and eating behavior. As a result, it is difficult to compare the results across studies.
Stress
Does stress drive nurses' weight gain and does it affect their eating behaviors? Results are contradictory from the studies that examined the associations between stress and eating behaviors or BMI, with little evidence suggesting that stress plays a significant role. No association was found in two studies. In Massachusetts, the researchers examined job characteristics and lifestyle behaviors of nurse participants, and asked nurses about their perceived job stress (Zapka et al., 2009) . Although 80% of nurses found their jobs to be stressful, the researchers did not find a relationship between perceived job stress and BMI or between overall job satisfaction and BMI. In fact, stress appeared to promote healthy eating, as nurses who felt their jobs were stressful reported consuming significantly more servings of fruits and vegetables than their less-stressed colleagues. In a cross-sectional study that analyzed data from the longitudinal Nurses Worklife and Health Study, researchers found no association between stress and BMI (Han et al., 2011) . Researchers included women working in nursing for at least a year and excluded men from the analysis; it is not possible to know whether stress affects men's eating habits differently from women's eating habits.
Results suggesting that work stress may be a factor came from two of the studies. One researcher conducted interviews with 27 night-shift home care nurses in Sweden about situations that influenced their diet and identified stress as a negative influence (Persson & Martensson, 2006) . The nurses said that when they were hungry and stressed, they often ate unhealthy food. The investigator attempted to capture the authentic experiences of nurses and explored the variability of their responses, categorizing them into influences on the nurses' health behaviors and ability to cope at home and at work. The investigator recorded semi-structured interviews with nurses, but did not observe them while at work or collect data using any other method. As a qualitative methodology study, the results are not generalizable beyond the particular group of nurses studied (Persson & Martensson, 2006) .
One study reported that stress was associated with increased BMI. In Finland, researchers examined the association between work stress and BMI among 45,810 workers (Kouvonen, Kivimaki, Cox, Cox, & Vahtera, 2005) . Researchers measured negative stress as high job demand and low control using the validated Job Content Questionnaire (Karasek et al., 1998) , and measured effort and reward imbalance among employees. Sixteen percent (6,737) of this large cohort consisted of nurses; the researchers reported a significant positive association between job demand, BMI, and job strain in the nurses' group. In such a large group, it is not surprising that a significant association was found. Moreover, because this was a cross-sectional study, the direction of the relationship and causality between stress and BMI cannot be inferred.
Two additional studies measured stress. However, they both examined associations between stress and overall health rather than weight. The first cross-sectional study reported perceived stress as a predictor of poorer overall health and measured stress using the validated Perceived Stress Scale (Cohen, Kamarck, & Mermelstein, 1983) . In the only prospective cohort study included in this review, researchers found that women in high demand and low control jobs with low work social support had the greatest physical functioning declines during a 4-year period, controlling for BMI, age, and various other potential confounders (Cheng et al., 2000) . Instead of measuring the individual's perceived stress, researchers measured stress with the validated Job Content Questionnaire, a measure of job characteristics (Karasek et al., 1998) .
It is possible that stress may affect health; however, in the population of nurses working shifts, it does not appear to be a driver of weight gain. Yet, work stress is complex and it was not measured consistently in these studies. Three studies used the Job Content Questionnaire, or reported using items from the scale. The scale measures working conditions such as high demand/low control and social support at work, the physical demands of the job, and job insecurity (Karasek et al., 1998) . Stress from working conditions is not the only facet of work-related stress. Workers' personal characteristics may also bring about the experience of work-related stress. An alternate measure of stress used by researchers was the Perceived Stress Scale (Cohen et al., 1983) . This measurement tool evaluates the degree to which individuals consider their lives to be stressful during the previous month; it is a subjective assessment of individuals' response to stressors, rather than a measure of external working conditions. As a result of the varied approaches to defining and measuring work stress, it is not surprising to find conflicting results. Further research and prospective studies are needed to more clearly define whether individuals' perception of stress or stressful working conditions drive weight gain or adversely affect eating behaviors.
Shift Work
Although all of the studies included nurses or shift workers as the unit of analysis, only 6 of 12 measured and reported on associations between shift work and weight or eating behaviors. Shift work was associated with weight gain, overweight, or obesity in three studies. A cross-sectional study of 85 hospital shift workers found that mean weight gain, during a similar time on the job, was higher for late-shift workers (4.3 kg) compared to day workers (0.9 kg), although researchers found no significant difference in BMI between the two groups (Geliebter et al., 2000) . In a cross-sectional study of the relationship between work schedule and obesity in a sample of nurses from Illinois and North Carolina, researchers found that nurses reporting long hours were more likely to be overweight or obese (Trinkoff, Geiger-Brown, Brady, Lipscomb, & Muntaner, 2006) . Another crosssectional study from Australia found that nurses working shifts (defined as any shift other than day shift) were more likely to be overweight or obese than day workers (Zhao et al., 2011) .
Shift work was associated with eating behavior issues in two studies. Acute care hospital-based nurses in Hong Kong working shifts (i.e., working four or more "shift duties" per month) were more likely to report eating in response to negative emotions and to have attempted to refrain from eating followed by overeating than day shift workers (Wong et al., 2010) . The researchers in this study defined shift duties as working at night; however, they did not define length of shift worked. Swedish researchers reported that sleep disturbance due to working at night negatively influenced nurses' diet and exercise habits (Persson & Martensson, 2006) .
One further study aimed to examine associations between shift work and weight, but no results were included in the study report (Miller et al., 2008) . This omission suggests that no associations were found. Four of the studies that found associations had cross-sectional designs and one used the Critical Incident Technique (qualitative methodology); therefore, the results do not indicate causality or direction of correlations. Shift work was not consistently defined across studies (e.g., sometimes it meant night shift, other times it meant any shift other than day shift), and length of shift worked was typically not included. This reporting makes it difficult to interpret the results. Is nighttime work or length of shift worked more likely associated with weight gain or eating behaviors?
SUmmARy ANd impLicATiONS fOR OccUpATiONAL HEALTH NURSES
The patterns of nurse obesity reflect patterns observable in the general population of the United States, where certain geographic regions have higher prevalence and where gender, age, and race and ethnicity are affected disproportionately by obesity (Flegal et al., 2010) . More research is needed to identify particularly vulnerable groups of nurses. Further research is needed to identify work environments that support healthy eating. Health promotion efforts must be tailored to specific groups of workers and their work environments, as standardized wellness programs may not be effective for all workers in all types of jobs.
This review suggests that shift work is a factor in nurses' risk for both obesity and unhealthy diet. More research is needed to identify whether the impact is due to time of day or night worked, length of shift, hours worked, or shift work's impact on sleep quality. Occupational health nurses must be cognizant that shift work, extended work hours, and poor sleep quality may be risk factors for weight gain for all workers, not only for nurses.
Overweight and obesity are not merely a result of individuals' personal choices. Factors such as extended work hours, shift work, and the types of food and drink available at work, as well as psychosocial issues, may all affect individuals' susceptibility to weight gain. The promotion of positive health behaviors is a complex matter, requiring much more than providing education about diet and exercise alone. Nurses are experts in health promotion, yet they are as much at risk for overweight as the general population. Occupational health nurses face difficult challenges in coaching workers to maintain a healthy weight; however, they can be agents for change in the obesity epidemic. Recognizing the multifaceted drivers of weight gain can help occupational health nurses to create effective solutions based on scientific evidence.
1 The prevalence of obesity among nurses reflects that found in the general population. Occupational health nurses can be agents for change and part of the solution to the obesity epidemic.
2 Shift work, extended work hours, and poor sleep quality may be risk factors for weight gain among nurses. More research is needed to understand how shift work and work stress influence weight gain so that effective solutions supporting nurses' health behaviors can be found.
3 Health promotion efforts must be tailored to specific workers and their work environments, as standardized wellness programs may not be effective for all workers.  nurses with 4 or more shift duties per month:  associated with abnormal eating behaviors (OR2.91. P=.049, 95% CI .18-.91)  more likely to present with eating in response to negative emotions (OR 2.91, 95% CI: 1.57 -5.52)  more abnormal attempts to refrain from eating (OR 3.35. 95% CI: 1.76-6.38).
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